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IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicant: HAN, Jung-Il Conf . : 

Appl . No . : NEW Group : 

Filed: September 22, 2003 Examiner: 

For: FAST FOURIER TRANSFORM DEVICE 

LETTER 



Commissioner for Patents September 22, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 

§ 1.55(a), the applicant(s) hereby claim{s) the right of 
priority based on the following application (s) : 



Country 
KOREA 



Application No. 
10-2002-0061908 



Filed 
October 10, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 



If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 3 7 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRqff) STEWAI^T,^ KOLAS&H & BIRCH, LLP 





es T. Eller, Jri. 



#39,538 
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P.O. "Box 747 
Falls Church, VA 22040-0747 
(703) 205-8000 
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(Rev. 04/29/03) 



rfl ^ ^ ^ 

KOREAN INTELLECTUAL 
PROPEiiTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



M E SI S : 
Application Number 

# gJ ^ ^ : 
Date of Application 



10-2002-0061908 

2002^ 101! 10^ 
OCT 10, 2002 
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^^ ^^>: 2003/5/15 



mm 

[&3EeiSl 0006 
[Xiie^XH 2002.10.10 
[^Xil^ej^W] . H04L 12/40 

[^S2| a^Sai FAST FOURIER TRANSFORM APPARATUS FOR WIRELESS LAN 

SYSTEM 

immm 

[SSI mx\^jjt ^^SM 

1-2002-012840-3 

m^\2l] 

[CHaieiSHl 9-1998-000202-3 
[SS^ a SI Si 2002-027075-8 

[^S£| SSH:?!] HAN. Jung II 

720307-1019112 
[^^SSl 411-370 

[^^1 s:?i£ ngfAi ^ae i,^<^f^□^so^2^^ 1201^ 504 

[^^1 KR 

r^xii mm^ M42^9] ^§011 £i6K)i aoi e^ifLia. ch 

^ (2J) 

[IJieSSISl 18 3 29.000 ^ 

OS. 0 ^ 

[^<y5!^irs] 0 2i OS 

[^AFS^Sl 0 m OS 

[if:>1ll 29.000 §! 
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[SV/dW] 1. gA||/H(ES)_1S 
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1020020061908 '^^V: 2003/5/15 

^ -^^ ^ ^T^^ «o^^^ OFDM<Hl^i^ FFT ^;^l7l^<^l ^tb ^ 

ol&lt!: ^ FFT^(302)ofl ulH^ e^'g'asCDINR)^'}- ^s. 

(DINI)l- ^l^*>7l <a^wl3J|(301)fiV; ^^1 Tg^^l- ;^1<?1A1^^ Ji^^V^^ s|-«^l^Hl-<?l 

^^S. cflclE-l 3fli7> Jl^ 5L^HS. ^^^S)ol ^^^SS)^ i^ol^l: 1: 

FFT/IFFT 7l^^ ^aHI x1^*>^ FFT^(302)5il-; ^1^^ M-Hl-ifl^^ ^J: 

(out_enb)<^l ■^7l^>o^ FFT^(302)^^Ei fil "i^^CDOUTR) ^ o]xj] 

^msl-tlJKDOUTI)* #^ wis] (303)51-; ^7] FFT-¥-(302)2l -^^j-^ ^H*>7l ^ 

«fl 5l^lB^J:(nrst), FFT/IFFT<^1 tfltt S.^^^^:£(if ft.on) , ^l^^^(enb)» ^^*> 
^ ^H^^ <a^^(304)^; ^^^:^>7> Eflo]^ ^Bfl^ ^i^^ol ^(305)4; 4^71 

FFT^(302)'>fl^i ^^Eflo];^] ^o] n|]p>4 ^^Js^^ ""^^Is^ ^ 1- 

^ ^^^(306)<H1 ^^i^t^. 

£. 3 
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^ Al^^E^o] jl^ if 5^ oil ^>^1{FAST FOURIER TRANSFORM APPARATUS FOR 

WIRELESS LAN SYSTEM} 

£ 1^ "^^^^ € OFDM ^]^^^^ 1:^:£. 

£ 2^ "^^^^oi ^ OFDM Al>:,E^o^ ^Al 

£ 4^ H 3<>flAi FFT^^ ^^11 #^5.. 
£ 5^ J£ 4<H1A-1 ;^ll.2:^itflol;^lo^ 

£ 7 M. ^T^ofl ^-g-^ Radix-4 FFT w^B^l-sV^l n^Sl- JS.^ -i^H. 
£ 8^ ^ ^^<^1 ^-g-€ Radix-4 IFFT a^El^El-ol ^^il- JS.^ 'i'^S. 
£ 9a ^ 9b^ FFT/IFFT ^El^e^-oloi <y^^ ^-B^-^fl 

301 : 302 : FFT^ 

303 : 304 : ^l^H^^ 

305 : # 306 : 



18-4 



m 



r 1020020061908 ^^>- 2003/5/15 

<14> ^ ^1^^ ^ ;^l#(Wireless LAN physical layer)^! «<}-<J^^ OFDM 

oflA-^o:) FFT ^^l7l#6)l ^tb ^^S, 3i|-olSB}«y ^2iS. FFT/IFFT* -g/^l^Vol, <y= 

i^ol^i- 1-^ ^-^^^ <^l-§-*H, FFT/IFFTl- ^>4^ *>^^fl 

<15> ^^:f-Alo] ;;^l^a^ol ^^o.^ -^s^H ^^^^ ^H^ulc]ol A^Hl^i?!- 7>^^1- 

^S::?>^(ISI: Inter-Symbol Inter ference)<^l <^]^]^ ifl^* ^^]7] ^ 

m ^21-^ Si- (OFDM: Orthogonal Frequency Division Multiplexing)<^l ^^1 ^} 

-g-slJl 9X^. OFDM^ ^i^^ ^1 cllolEll- c^-^Sf ^^S^, Jl^ 

^^^^<il Si^H^l^ 7>^?!: tfl^^^ ^^-Sl A>-g-^ ^ o;t7ll SlD^, cf^ :^S. J^o] 

^(multi-path fading)^ h^o]2.7} OFDM^ 7ll^ ^7Hm ^^>-§- -f-^ 

611 ^S. ol-g-sl^^c^, -^^^ t^^l^ ^1^^^(DVB-T: Digital Video Broadcasting 

. for Terrestrial), ADSL ^ ^ ■f-'^l '^l-l-sl^l 9X^. 

<16> ^7] -^^^ c);<l^ wj-^ Al>:E^^ 2048 i^HSl- 8192 J£^B ^ 7^ S-JE.* ^1 

-^^>JL, €^ 64 S.^HS. FFT# n^^^V^dl, ^^l^ ^^(delay spread) 

<^1 ^Tlel ^^<el -R-^^ Al^iE^oflAl d a7l ttfl^<Hl oil- l^^^>7l ^tl: 
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1020020061908 2003/5/15 

•^^^ GKGI: Guard Interval, FFT 1/4)7} ^t^o^ t}7] ^^o]v^^ o] 

oil wl^H eTiS ^^91 €^ ^19! '^^'='1 ^^>^ 

^^JB-Cf FFT ^ ^i::}-. 

<17> :e 1^ ^^^<?1 ^ OFDM M-B]-^ ^<^li=f. 

<18> FEC ^J:7l (101)71- MCCMAC: Medium Access Control )<^1>H ^S^^^ t|lolEl-l- 

cl^^^ ^^^^ ^^^^ T^*5^>:il. 91^]^^^ cfl^-f.(i02)^ wl>i 
H oll&ll- 1}-^l*>7l ^t|l <?lBlBlt8^ ^tStb ^ ^2^-21 ^S.«^l ^"t^^VS.^ nfl^* 

<^H, BPSK, QPSK, 16 QAM, 64QAM^S. ^i^^ell^^l^Cconstel lation)* T^^^tb 

^. 

<19> IFFT-^CIFFT: Inverse Fast Fourier Transform) (103)^ ^^1 c-11o]e1 

1- ol^^>ol OFDM^l ^>*J-<^151- ^ MCM(MCM: Multi Carrier Modulation)^ 

T^^s>^cll, ol^ zl- cflolE-ll- A^ti. ^flslol >i5|lol>a( sub-carrier Modulation) ^^^S. 
uv^jrl-l- ^ol^^ j-jij-^ ^^t!:^-. <=>1^. GI ^<a-^(104)<^l^i^ FFT ^l-ol^:2l 1/4 
:£ ^ol» GKGI: Guard Interval)* ^^atbi^l-. ^«fl ^IS! ^'a:<='l 

olsq- :^ol cflolB-l^ tiV^Jil- 4^ El-ol^y ^zp. ^y]^. '^^jl^^6\] 

<20> ^flolti. 4=flol3§«.(i05)o1lA^ 4=:|lol3g ^E-l^ol ^, IQ ^2:^(106) 

<^l^i ^2:^Bl3^|ol ^^^o.s^ 5. 15-5. 35GHz, 5.725 ~5. 825 GHz cfl^-^S. ^ ^«1^ 
^ ^BflS. Jl#^^^7l(HPA)(108) ^ <?>B1M(ANT)» -f-^ ^^€i=f. 

<2i> S. 2^ '^'^^'^l ^ OFDM ^]^^^ M-^l-'^ ^^14. 
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^^ 1020020061908 #^ *a^>: 2003/5/15 

<22> ^AicjoijA-^fe 7^^%. ^^71(201), ^^71(202), AGC <^^H(203) ^ I,Q^^ 
^#7](204)» -f-Jd cfl^^ wfl^l^ 

^ FFT ^^^^ ^1: ^^0]^^ 3|-<y o. ^e^^cf. 



<23> o]^, >^7l GI o]-%r^\^ ^^sl- je.'a-^Vo^ -^71^ 

^^*>7ll ^cf. -i-^, A/D^^7l^ Si^^d:^ ^n-^ ^^^\^ AGC ^3^^^<^> 
. <^1^ ^^S]52V^^^ ^ GI ^l7l-f-(206)# -f-^B GI# ^l>l^]-al. FFT^(207)<Hl 

ji^ ^^*><^ FECCFEC: Forward Error Correction) 3.^^ ofl:s§ aas. 

<24> c^nfl:^ ^ ^t] e] -f-(208)'^l ^ i:^ "?1 «J ^ H^^l^ t]^^^ n^^^>^ ^ 

Al Al^^E^o] MAC^Hl^l AjAj^ cflolB]!- ^-Se>o^ ^^^Sl MAC^S. ^^tVcf. 

<25> J^7] S. 1 ^ S. 2Ss|- ^ Al>;Ej^ #3^1113 #el ^^If- (physical layer) 

-i- ^^^^ ^ ^ IFFT^iV FFT^ 7]^-%: ^«S^>^ ^>=^fl^ ^^^^1 €^ 

^>^^fl<H ^>M-S ^-^^ =^ SiTfl ^7V7> ^V^^Jl, 
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^^1020020061908 %^ 'U^l- 2003/5/15 

<27> nl-el-Ai, ^ ^t^sl ^11^^^ ^ ^]^^^^ 

^^^}^ FFT^» ^1^. 
<28> ^ ^x^o\ >ii2S.^^ ^ FFT/IFFT^* ^l-^-Sl *>:E.^fl<HS. 

<29> ^ ^^S] ^11^^ oil ttj-s^, ^ ^tt i^H(<:^l: 64 point) 

FFT/IFFTl- ^n^^ ^^1 ^l*?!^!^^ JLBl^H ^<^1= el-*?! 

<30> ^ ^i^o^ ;^12^^<^1 4^^, 1^-?-^ c11<^lBl szfl^il- i^BCfixed point)^ 

FFT/IFFT 7l^^ -^Ajoil oj^^ ^ ^A'^]^. 

<32> £ 3^ ^ ^^^<H1 ^H: ^ Aj^^efloj ^elc^l ^J-^l^^ o] 

oil ^^]^ FFT-^(302)<^1 ^]B.S] 5l ^^:£(DINR)i4 ^li^l^^lMsl ^1:^1 

(DIND* ^1^*1-71 ^tlr 'a^tHsKsoDi^-; ^^1 ^I'S^l^^ JiB^srl-o^ j^j-olHel-'^l 

cflolE^ ^^^7} Ji>§ S.9l^S. ^^^sl^ ^^J^^ *y=;^}-sl- i^ol^i- 1: 

^ -f-^^-^S ^>a- WlEi#5l-Ol«-5>l. ^El^el-olOl* ^^^H 

FFT/IFFT 7l^^ ^aHI ;^1-^§>^ FFT-¥-(302)5!l-; ^1^* H-^i^^^ 

(out_enb)<Hl ^7l^l-ol FFT-f-( 302)^-^-^1 <?^^£l^ a) <M^^(DOUTR) ^ <^1t^1 
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0 



1020020061908 *^^>: 2003/5/15 



^lM&l'tl:£(DOUTI)* #^«13](303)^; -^7] FFT-¥-(302)^ A\^^\7] ^ 

n e:|^^lB<OJ:(nrst), FFT/IFFTofl 3-:^^^^S.Vittt_on) , ^]^^S.{en\i)% ^-^^V 

^ ;*1H^3: "a^^OOO^q-; s)^«?l^>7V tfloll- ^tfls. ^-I^sjol SI^ l-(305)3)-; ^7] 
FFT^(302)<H1>H ^tfl^^l^l lofli^Vi:!- ^'^Ssl^ ""^A^ ^^^\7\ ^% ^ 

^ ^^^(306)^S. ^^^^ ^ ^-§-^ ^^tt £ 4 tfl 

<33> [t^^^I]^ DFTCDFT: Discrete Fourier Transform)^ ^^1^. 

DFT^ Hl-<y Stjflol Aij:^ ^s^-^ £T^l<y^S. ^^AlT'l^c-ll A>-g-5]^i:-1], OFDM<^l^i^ ^ 

<35> cf^^ [==;^«)-^2]fe IDFTCDFT: Inverse Discrete Fourier Transform)* 

^ ^olcf. o] iDFT^ DFT^ «}-tfl yfl^^^S. ^sj-^ 5.^1 •?! S-^fl"?! ^^S. 

<36> -XE^ 

<37> o}^^ ^^^^ *>:B^-1HS. ^^*>7ll ^^s:>^ ^<^1 ^M*>7fl 
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^ 1020020061908 ^^>: 2003/5/15 

<38> FFT '^^JL^^o^S. ^}}^^o]% ^^^}^ "J-^^ 7V^l7V ^fedl, 3.711 4<^l^sl- 

^(pipelined) ^^^^ ^l-g-tb iJ-^-^S. ^^^^V. <^l-§-t!: ^^^^> 

(twiddle factor)sq- tllolEll- ^o]] ^^^^^Jl <^;^1«]-^>H FFT ^«^V^ ^^^-^l 

^<Hl£ ^1-^*^^* T^l^^. ^ ^'^^l-^i^ i^H(<^l: 64 point) FFTS-^i ^ 

t^^^S. DVB-T(2048/8192 S.^H)<^1 ^]^}^ ^^'^I'^-i <=^-n-7V ^l"^^!^^ # 

<39> £ 3^ ^ FFT *1-:e.^-11<>1 ^<^m-. <a ^ wl^l (30i)# 

Jf-^ ^^3£]^ cflolBlS-Ai z^- I2bitsl el<g(real) DINR[11:0], olnl^^msl 

(imaginary) ^S. DINI[11:0]7> SX^, :^]o]^S. <a^^(304)» -f-^ SS^^^ ^^^^i 
S.^ oioflol^ M-Bl-tH^ ^Jl(nrst), FFT/IFFT 2-S.l- ^^^^>^ S.:e.^^^^^ 

(ifft_on), 643L^H^ M-^^fl ^1 X|-Aij:(enb)7> Sic]-. 

<40> Radix-4 <a::n-e1^-^S. FFT <a<i^ ^^^}7] FFT-?-(302)l- S. 4<^lAi<4 :^ol 3 

(CBFP: Convergent Block Floating Point) (306) 'grJiel^ol ^^sjo^ oj^t^, #^ 
wl5Jl(303)<^l>H^ ^7l Al^<OJ:(enb)^ ^1^^ M-El-tfl^^ >0 

^(out_enb)<>fl -g-7ls:Vc^ z^- Ubit^ s^^^S D0UTR[13:0]^ olDl;^]ui5lX)^ 
D0UTI[13:0]7> #^^t^. 
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^^1020020061908 #^ 'Ut^: 2003/5/15 

<4i> s. 4^ ^7] ^^^(306)* i^tlr Radix-4 M-E)-^ ^-^.S., olofl 

4^ ^<5l ^^17> 3 ^Bfl<5l^l(302A),(302B),(302C)S. ^^f. 
<42> s. 5fe ;^11.2^Eflol>^l(302A).(302B)^ M-Ef^fl ^J^^M. S^tfl<^lE-l 

(commutatorXSOl)^ Al;?>6fl n^-e)- ^ ojj^s. ^].j7, ij^b^I- 

2l-'5l-^(502)^ Radix-4 tHBi^el-o] c^^-^ ^^^t\., #1-^^ ^E^l-El-olol (503)^ ^ 
7l wlBl#e1-oi:^(502)s] ^^6\] ^ ^]]o]^^^b\ sl^-y^VCTwiddle Factor)* 

#^tl:cf. -^-71 ;^l3^Efl<^l^1(302C)^ ^7] s\^'^7}iTmdd\e Factor)* §^ ^ 

<43> FFT-f-(302)^ c-fl^lEl7> ^71 ;^11.2>^Bflol;^l(302A).(302B)<>flA-1 1-^ 

-f-^^ (306)^3. ^ ^^(truncation)^tq-. ^, ^7] «.^^(306) 

^ JL^^ ^o]B\7} <y=^<y MSB* >ll5q*>Jl 'I'o] q-El-^ xifl^;]-^^] 'O'Sl 7fl^-l- ^} 

^^91 ^-?-<^lfe MSB* ^l^s^VJl 'O'o] ufEl-^ nfl^7>;^l 'I'o^ 7fl^» ^1-^H^> 

<44> ^7]si\. ^^5] ^«]] ;^l3:iBflol^l(302C)» c11<>lt-1<Hl ^71 ;«111.2^ 

Bflol^l(302A),(302B)<^lAi ^|.o.;e^^ citb ^ <^1» S^fl^ i<yH5l 

SNRol 40db -B-^l^cf. 
<45> 6^ ^7] £ 3oll><>i FFT-^(302)^ ^<=>]^]^ Bl-ojuj^ ufEfi^ ^o]^. ^ 

^(out_enb)^ ^^^]7} 'l"?l %^ ^o]b\s] ^^^-^ ^^]^^. 
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<46> i 7^ radix-4 ^^<H1a-1 FFT w1e--1€h1-<>1 ^^arc^ll- yJ^^^ ^<=>]^. S. 8^ radix-4 
^2:0)1 IFFT tHEi#s1-ol o^A].^ x^^S^ ^ojcf. £ 9a ^ i 9b^ ^7] t)l<^lti^ 
:^^^^>^ M-Bl-'d ^-^S., FFTiil- IFFT<H1>H ^^>7> conjugate) 

<47> -^M^ FFT^q- IFFT^ ^^^^S. ^>^^flo:|Sl -g-frJV 7}^t}T^, o]^ ^ 

1-51-01(502)21- ^l-^^i ^H]l-5l-olol(503)^ ^y] s.:=€^^s:(ifft_on) 

olHHl-«?l ^^^><>1 ^4^1 ^l<a^m^ ^ CBFPl- ^7} ^o.^ 

<49> ^tb, IFFT^ FFT^ 7l^# 4^^*V^ *>:^^fl<H n^^i^ ^>M-S ^-n-^ ^^1 ^-^ 

^7}7} ^y^S\jL, ^^1 ^^ol #ol^^ ol^ol SX9X^ . 
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1] 

oltil;;^li,ie^ ^Jil- <a^«l-o> Radix-4 <'^J1^W^S. FFT* ^^^1-^ FFT 
^(302)i2l-; -3-71 FFT-f-(302)7> FFT £^ IFFT -g-^^ ^^*>S.^ FFT/IFFT S.B.^ 
;^l^^>fe ^^jcHAlJl ^^-^(304)^1-: ^7] FFT^(302)<Hl^i ^^o]^] ^o] nflpVcf 
^vxgs)^ oj:^].^ i^ol^l- :a.^i-^>7l ^tt 1:^ ^-^^(306)0.5. 
-^S ^ JL^ ^^d\] 

[^^•^J- 2] 

^ll^J-^"!! ^^^i. FFT-^(302)^ ^ 711 5] ^Ellol^l(302A).(302B),(302C)^ ^^^^H 
^ll:iEfloi^l(302A)^ ;^l2itiloixl(302B)oil s]^-?]^]-!- ^«fl ^:n., ^itflo]^! ^o] ^v}t]- 
^^S^^ <y=^>^ :a.^i-*l-7l 'ar^iel^^ ^-g-tb 

3] 

^12^<H1 9X'^^^, ^ll,2iEflcixi(302A),(302B)fe t-llo]El» ^J^fl^ Al^ofl ttj-el- 
9X^^ S^tll<^lBl(501)5q-; Radix-4 tH^il-el-*^! ^-Jil:^ ^^*>^ 
l-el-<^l-¥-(502)5q-; -^71 tHBil-5^-ol-^(502)5l ^^6\] s\^o]7^m. ^^c^ ^^^^ ^1-^ 
^ ^El#e}o]o:i(503)# i^^H ^^^tt ^^^^ € ^li^J^ JL^ ^ 
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4] 

SX'^M. FFT-f-(302)^ 1-^ -^^^AS i^ol^l- i^^H #^^f^ 

5] 

^U*J-«^1 ^H^S SJ^^(304)^ ^7] FFT^(302)2l FFT IFFT 

^^ofl ^Atb ^l^flB^Jl, Al^^Jil- ;^1^^>£S. ^A^^ t}^ ^ 

61 

SX'^M. FFT-^(302)o1lAi FFT ^V-g-S]^ sl^^:^>7> Bflo]^ ^ 

Efls. #(305)^ 5£^^H ^^^^ ^^lAS. sfl ^1^^^ 
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